N-linked glycoprotein biosynthesis in the developing mouse embryo.
We have developed microenzymic assays that have, for the first time, enabled analysis of several enzymes in the pathway for N-linked glycoprotein biosynthesis in pre- and peri-implantation mouse embryos. The in vitro activities of the glycosyl transferases responsible for the formation of N-acetylglucosaminylpyrophosphoryldolichol,N, N'-diacetyl-chitobiosylpyrophosphoryldolichol, mannosylphosphoryldolichol, and glucosylphosphoryldolichol were found to decrease after fertilization before increasing significantly at the blastocyst stage, a stage that was also found to be highly sensitive to the glycosylation inhibitor, tunicamycin. The observed elevation in the activities of these enzymes in blastocysts still occurred when ebbryos were cultured in alpha-amanitin, indicating that de novo mRNA synthesis is unnecessary for the observed increase in their activities. Thus, an elevated capacity for N-glycosylation exists at the blastocyst stage, a time when dramatic increases in cell-cell interactions are known to occur.